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(57) Abstract: A conventional waveform 
generation circuit needs to increase the D/A 
converter bit count and the sampling rate in 
order to increase the accuracy of the waveform 
a rectification, which in turn increases the 

T^n^tti^j cost. To solve this problem, as a method 

for increasing the accuracy of waveform 
rectification, the output time interval of the 
D/A converter output values is controlled so 
that the output voltage difference between the 
target waveform and the output waveform is 
reduced, thereby reducing the output waveform 
quantization error. Thus, it is possible to 
generate a waveform with a high accuracy 
even when the D/A converter bit count is 
small. Moreover, by applying the waveform 
generation method to radar device modulation 
control, it is possible to constitute a modulation 
circuit of a small -size and cheap oscillator. 
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A^^r^o 
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20 ^t-rgiTmd^tf- hMtf b 2*?,^ B*Hfcl;T!©E«###> £ 
*i£o Si«»»fr^lllt4^ ( 1) ^ (3) . (4) fcj; 

FMtit cfc t)ffi*l*»J^-r*^*CDl/ — ^Bt±^ IE«lti-S«»ft&lRl±* 
•&£fctf>{^ H®«E^)K©«H*«flEffiIWSIBtBSlc:#ll&r*o 



WO 2004/019496 



PCT/JP2003/010702 



5 

MiJ^SfcLTV^c U*ttm2 002-15644 7^&«#W) o 

gI$^i:0^i(iI^l/2 LSBCI^fbii^Mbtl^co $fc, 

10 0t$5o ill 7EKa)^@^«hD/Am±f»CDM^ HI 7EI(b)fctD/ 

46(3a^^*ie^^LTi^o 901 ligiti, 902 (ig*n«9oi £g 

^bLTD/A^m^3T"m*U7tD/AttJ±/^^903 H:D/ASM3 0^ 
15 OtiJATfeSo 

its mi 7m(W(Di&mmMy ^ 4(D^903X'frsTXoizi^±im^t)m 
v>7v >ymm&.<Dmm.ft<D 1 (1/4, 1/5^0 ©<£M»©uy 

25 taught s^ost-ras tr- M^tfi*, mm&xii? hji&mtitc & s 



WO 2004/019496 



PCT/JP2003/010702 



6 

mi 80(a), (b) s (c)teu FM-CWU— ^g<D£- MH^©MI«tX^ 

h;i/*^l~EI"r**o904 liUPf-t- t 0 *) b<{iDOWN^ Lj p-rcDif- Mm 

5 If- M@^#3c^bT lo©Jl^h^Ds ^ 1 8EKa)©J^^mx^^ h;b 

904 r-^vr =t a t t'-^fji^ < i%t>n, t>^yYt> mmz^to 

tix\<^m*^-fo mi 8ia(bx isi 8Ei(c)©v^-rti^a»©sg^i^st^-r 

coigns ±ia©ct^^^ii^^is^-r^fe»t^^n^*>£DTafei9. u 
20 * -r x^wff ist^mm<D®.Bft£j3&*mz> z. t * smt bx i^£ 0 

b -*l£g£^3 £ h £ § W bT ^ £ o 

bj§ iz {& t) % m^^is & d / a m&m & <=> m ^ £ n & m m © g *n $ 

iz *t b T , ^ C © i m mt(D «EE ^ t & £ J: a iz ±H3 D / A 



WO 2004/019496 



PCT/JP2003/010702 



7 

fc^^^>^:jftiD^ ±B3&Bffl;b^£D/A£m-£D/A£&S&£ii£ 
fed bT 1^3 o 

10 miEKaX (b), (cx (a), ( e )&, zcDmrnmrnnrnmi izxzm^^ 

^ 3 I2(a) s (b). (c)te, £ <D&WomM(DBM lfciS B*I«©£lIB i: 
15 BW H ^Bh©P^£MT£iaT&3o 

-5> o 



WO 2004/019496 



PCT/JP2003/010702 



8 



mi 00(a), (b)fc* x ^<Dmmmm<Djfm4iz^^\y—vmm.<D^mm^ 

10 fgl7IH(a), <b)fci\ ^*©«^[HS§©WS^^T^IllT"fe^o 



mmcDj&M i . 

(3^v^t. i o i &m$MB, i o 2 fiimmji, i o 3 itmmnm i o 2 1 



WO 2004/019496 



PCT/JP2003/010702 



9 

g»l 0 1 {c^m*«J#f#?>tL£ J; -5 D/A^m^©ffi^6©^fi 

fcj;D> gJHWl 0 1 £^tOTr&tS : P£^LTl>£o Hfiit«JE 1 0 2 f£ N D 
10 tf N D/A^m^3©ttJ*fg©^^«s !£ Kc)EIT^-rcfca(C|ifiimjE 1 0 

(D&±i{m±. ^j^i 0 3comm&o^^^mmt^^^ti^n^ l, v2, • • • 

15 1 0 3fr^mm&Jjfa<Dm&m<frm i c>, vu v2 N • • • vnic^-rs^ 
p H n 1. t 2, • • • tnw^o inijmmmmits mmmmt^t is.-? 

<£>M#£T K tl*f.t2$tST2, , , N (^4>*B&) s tn-l#& 
t nJT4Tnm. T 1 T nli7>f n d >y ^J^IBOlMt A 

20 gil (e)m&s H»<O^JIBl©«BI6^a5tJ:?)N D/A£lft«3©ft!l«l£ 
frW ift^m^-rStft^SSiBlit- SE|-eft*o ?tzt>%, D/A^$lft3©D 
/Attl»l 0 4(i^bfcm**iv K v2 s • • • vntm^l^KHPS 
TU T2, • • • Tn«-^Tjli#lC^b£-fe?-Tl><o ^btSSfOS 
fci\ D/A*«IS3£Dfli*— ^C«"3-jfte«Iftft!llW$fT-5o D/A^m^3© 

25 D/AtBW104l««J:*^ @W10 1i:Oii«t^o 
bfrU D/A^m^3(Dtfcl^7fl!lt^cEl^lZ^t4*il< ^t§P- ^*7>f 



WO 2004/019496 



PCT/JP2003/010702 



10 

10 2 iittj;^ 2 0 1 tm^M(Dmwmz(Dmm£L, 203 y^m©?^ 1 

tc£3D/A«^3©tBM2 0 1 mWMmcDmm^ 2 0 2 fc-Ctt, * 

D/AtM3©tBM2 0 3 i:, i^^©jl)fl^©m*«JE i:©i^ ffi 
/J^fc-Scfcotds m*«FllMHITn*«ai*:lffl|iHK:»lfi"r-5o -tiiaot, D 
/ A&® : ^3 CD 2 0 3 hg^^©il^h©m±»mi±©fi^'fbMM* 5 

/j^<&So m 2 ntD / A^mm 3 (D mij^2 o 3 t^mwMB(DmM 

3EKa)#g&£jIB##>& <U ^3 0(b), W, 3 III(c)h^-r£jlE*^o < &oT 
l>^c flM©mU©#&t i&h, S3EKa)A^^3EI(c)£Dct-5^^|S/t)^ 



WO 2004/019496 



PCT/JP2003/010702 



11 

3d tia^t, ^^w(c^p^PBT-m^-r§®-&i3it-<TDXA^^cD*^ 
mncDftm 2 . 

10 ^;i/ffi^T^-D^fitiC^1-?.D/A^m^> 4&D/A^I^3©m;b©i!§5 
MI«^^^hbT«^ri^^fr^«JoM51^^;i/^ (LPF) N 5li7F 

^^^>^*|iJM5ii, 2 ©T KUJ*2g£^8MLT b U #{f-5f 



WO 2004/019496 



PCT/JP2003/010702 



12 

mitf^ ^r— 6fct^ h£ft& 0 *>fv— 6fci\ -by h^fitz^^f x" 
-fitCD^I-m^l^P^^PHT 1 ~T n^bfcP^PHTN 9 -i X >^JW5 C*t 

bt h V#M-^£j££o 

7* Kux^gpi^, h vxmmzmmLTmzt'EV 2i3i3tgbT&3$c 

io m#53(i, h v jsm-^izmmisXWM*^*) 2 h^titzimzitm^tz 
3iCz>v>yi)>yM^%mt-r 0 nr>\ 1207 Kb^^^8{3^bT^ 

mmcDmm 1 t-^ b fzmm£.J5m*mMx* % 3 o 
15 c©»©m^{3j;ti{^ m^B#p^p H ^i^^o y ^#{i-e^t3ia^T§. 

gilf J:tB*«i:©^i§, ^*©D/A^^©^ffl^^-e|g^b-C^ 
1/2 L SBcDM^fbffiMcfc^ J; D/^^^^M(3iiPx.^>C^^'5Jt6T$) 

#4>&l^iffi&D/A^iMs£ffl^T, «M 13 -fr 3 Z. t& 
20 t^, 

mm^mm 3 . 

fg 5 EiJix zoztmcommmm 3 (3 £ ^>^B^mss©^^^-rEiTfe & 0 

* 7 1 T- § & I / 0 ^ ^ -f "7 HB {3 J5& b T SJ t> &£*$g£l$ IS £ lEfit i3 

D/A^m#i3£Dm^«M^m^^p H ip^PB{3^^i-^^-i' v-ffi^HBtt^^ 



WO 2004/019496 



PCT/JP2003/010702 



13 

X <fc -2) o 

fg 7 0(a)fci:B$P^ U 7 , ^ 7 0(b)l«B^ ^ U 2 CD4-#*^ U m 

15 ^©n^H^ (n :SI$0 XjOlMTZx, i8i©4 0 1(±s #'Jx.tt\ ItffccD 

t001|t<t 0 0 2liv=f 1 (t)=al-t+bl 
t002^t<t00 3liv=f 2(t)=a2-t+b2 
t 0 0 3^t<t 0 0 4iiv=f 3 (t) =a3 ■ t+b3 
20 

MIS 1 0 2iz^Xs D/A^M 3 ©«l t) ^SSEfit*f 1 5 I^K 
t £;3c#>3fc«>l^ mms 1 0 lTf^b}tMiS?cD^II^^Af<«)§o 
v00 1^v<v002iit = (v-bl)/al 
v 0 0 2 ^v<v0 0 3lit = (v-b 2 ) /a 2 
25 v0 0 3^v<v0 0 4ttt = (v-b3) /a3 



WO 2004/019496 



PCT/JP2003/010702 



14 

vook voo2, N , &mm<D-}kmmz toou t o o 2 N N 

5 t> N tffor 0 1iliD/AtM3 0l^ifjblJEAVt^tl.o 0!l;Lfcfn = 

vn=vo+AV-n (voli gfiH ^©tH^mH©Mfii) 
^©^*®IS 1 0 2T;£&fc&H«£ttAU tl~tN£;£#>&o if CD 

10 mzwms 1 0 4{3*5v>Ts D/A^gis3©m*fflPSt:^ife-rsfc«)k:t 

T 1 = t 1 

T2 = t 2-t 1 

T3 = t 3-t 2 

15 

®1S 1 0 5Ci)H^Tx BSIH^'J 7{ZB#P^^^T l~TN£IBti:£ 
-fc>\ MSS 1 0 6£:fcl^ KJ£«flEv 1 ~ vN£I3tt£-fc>-3o BSffl^'JCD 

20 ^at>ho©v7 h^T^st?*^ iBtt}«§i9 lat^v^ ^bj 

St, MS 2 0 lfc&l^ nCSOJtJUiHf D ^At^o 

MS 2 0 2 M£OT^ W^'J 7ipf,n#gcD^r-^Tn$ 



WO 2004/019496 



PCT/JP2003/010702 



15 

ilS 2 0 2, MS 2 0 3cD^^x--(i^^— ©;i/-r^[n-r^©v^ h r> 
TMStr Hi^ b X & & V ^ 

T-ftffl f £ 3 i: & oltET- & § o 

^©-M^=I>b•a.-^^ltg^wt-^^)©-e$>tlMv^- ti±m*fttz?jL 

20 T-feSo ilO0 (a) (:j5^t, 5 0 KiFM-CWb — ^g©SIH(lIBS8 
0 1 A»km*£ft££IIS&^©UP^* — r&J^ 5 0 2!±DOWNft-7 
ffl&-e$>Zomi 0H(b)££^T, 5 0 3ttD/A*»»3©ai*«0KT?fe*o 

^©^ssTOii> rnmmm 2 ^mnmm 3 -r-^b^^^iiii^T-^ 

25 s$IU8&8 0 1 $MtSo FM- CWl/- ^gcD^©ftfe©«^ N F 



WO 2004/019496 



PCT/JP2003/010702 



16 

fm-cwu— ^§gs©$8ffi»fcj\ (^mmz) t&mm 

iz&fr#xmmmj±%frifz>&mft$>Z) 0 m 1 o@©upft-7*tB5 o 1 

5 tDOWNf^-7li5 0 2lt ^93®S& 8 0 1 tti±>£ tiT^g^^Jp 

<&&£B^^ ^ >^*t l~t n (n^N) D/A^JMs 3 ©m;M 

mr^mT l~Tn(:i§Ixl)o tb^BfP^PiT l-Tnii^PalRSii&oT 

mMW)(Dm%im.x^? bji^^iz^^^^t^x^^o zcd d/a m%m3 
15 (T^fc^s ^fnnsss o i *mi$T2>mm£\E\8&) t^cDm^timm^ 

20 M-CW1/-^I«T'I5 0 

pf\M(D mmmzm z> tz®iz d/a^i^ ^ p e ^ ic^pitm 



WO 2004/019496 



PCT/JP2003/010702 



17 



WO 2004/019496 



PCT/JP2003/010702 



18 

2. ±IBD/A^S©m*{ftlt:<£^®3ffl7^;i/^*a9!^ ±BBD/Al£ 
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